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ABSTRACT.- This study provides a checklist of the vascular flora and terrestrial vertebrate fauna in forests over 
limestone in Paranas, Samar Island Natural Park (SINP), Philippines, a UNESCO World Natural Heritage Site 
nominee. Nine 20x20m plots and 18 line transects were established for the floral inventory. The faunal assessment 
was conducted in transects laid in three sites within Paranas. Secondary data was collected from published articles 
regarding biodiversity in Samar Island Natural Park (SINP). The list shows 99 plant species representing 63 genera 
and 44 families. Eighteen species were identified as non-endemic and 38 species were Philippine endemics. New 
island records of Tectaria calcarea (C. Presl) Copel., Artocarpus rubrovenius Warb. and Hancea wenzeliana (Slik) 
S.E.C.Sierra, Kulju & Welzen were also reported. Eleven plants are listed as endangered in the IUCN Red List 
and/or DENR DAO 2017-11. Also, 106 vertebrates were recorded in a faunal inventory, including 4 amphibians, 9 
reptiles, 84 avifauna, and 9 mammal species, with overall endemism of 71 (67%). А new locality record of 
Platymantis bayani was noted in Paranas. Twenty-one vertebrate species were listed as threatened in the IUCN 
Red List and/or DENR DAO 2019-09. This biodiversity information strengthens the nomination of SINP as a 
UNESCO World Natural Heritage Site, as this supports SINP's outstanding universal value. The checklist is also 
essential for the formulation of policies and management strategies for the conservation and protection of 
kaigangan (forest over limestone). 
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(NIPAS) Act of 1992 (Republic Act No. 
7586). It has a total land area of 330,300 
hectares plus a buffer zone of 124,500 
hectares. A forest over limestone is a forest 
formation type thriving on limestone karsts, 
which are outcrops mainly composed of 
calcium carbonate. Limestone karsts cover 
about 10% of the total land area of the 
Philippines and are notable for having high 
species endemism due to their unique flora 
and fauna (Fernando et al., 2008). 


INTRODUCTION 


Samar Island houses an extensive area of 
karsts (Restificar, 2006). Some of the karst 
landscapes are part of the Samar Island 
Natural Park (SINP), a forest reserve on the 
third-largest island of the Philippines. It was 
declared as а protected area under 
Proclamation No. 442. 2003, pursuant to the 
National Integrated Protected Areas System 
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Recent biological assessments conducted 
in SINP by scientists have proven the 
richness of the biodiversity of the area. 
Floral (Quimio, 2016) and faunal (Patindol, 
2016) assessments were conducted in five 
watersheds of SINP, where 212 tree species 
and 182 terrestrial vertebrate species were 
documented. Most of the tree individuals 
assessed were dipterocarps (Family Diptero- 
carpaceae). However, continuous forest 
fragmentation and destructive anthropogenic 
activities have led to a decline in biodiversity. 
Defining conservation priorities is of high 
importance since it safeguards biodiversity 
and ultimately halts biodiversity loss (Brooks 
et al., 2006). 

The Key Biodiversity Areas (KBA) 
approach was initiated by the Philippine 
government to aid the agency and 
stakeholders prioritize conservation action 
and devise geographically specific strategies 
that protect the individual species and 
safeguard representative habitats (Edgar et 
al. 2008). Samar Island, as a Key 
Biodiversity Area, has its share of notable 
biodiversity. Early records in Merrill’s 
Enumeration of the Philippine Flowering 
Plants (1923-1926) noted 406 endemic 
species, represented by 200 genera and 65 
families in Samar Island (Madulid, 2000). 
Moreover, additional species of palms 
(Adorador and Fernando, 2017; 2019; 
Adorador et al., 2020), orchids (Meneses et 
al., 2018; Meneses and Cootes, 2019), 
Pyrostria (Alejandro et al., 2013), and 
Gomphandra (Schori and Utteridge, 2012) 
were recently documented. A total of 30 
mammal (Heaney et al, 2010), 172 bird 
(eBird, 2021), 24 amphibian (Diesmos et al., 
2015; Diesmos et al., 2020), and 31 snake 
(Leviton et al., 2018; Weinell et al., 2020) 
species from extensive checklists and recent 
faunal discoveries were recorded from 
Samar. Patindol (2016) assessed terrestrial 


vertebrates from the municipalities of Taft, 
Can-avid, and Suribao in Eastern Samar, 
Basey in Samar, and Catubig in Northern 
Samar and documented 182 species 
including 18 amphibian, 23 reptile, 121 bird, 
and 20 mammal species. 

To further enhance the protection of 
SINP, the area was nominated as a 
UNESCO World Natural Heritage Site. This 
is a huge opportunity and challenge for the 
stakeholders of SINP, as the UNESCO 
World Heritage Convention seeks the 
conservation of landscapes that possess 
outstanding universal value, which means 
that its significance should go beyond 
national boundaries and benefit all of 
humanity (Williams 2011). 

Southeast Asia is composed of about 
10% karst in terms of land area (Day and 
Urich, 2000). In this region, there are eight 
UNESCO World Natural Heritage Sites 
situated in terrestrial karst formations: 
Gunung Mulu National Park (Malaysia), 
Lorentz National Park (Indonesia), Dong 
Phayayen-Khao Yai Forest Complex 
(Thailand), Thungyai-Hua Kha Khaeng 
Wildlife Sanctuaries (Thailand), Ha Long 
Bay (Vietnam), Phong Nha-Ke Bang 
National Park (Vietnam), Trang An 
Landscape Complex (Vietnam), and Puerto 
Princesa Subterranean River National Park 
(Philippines) (Clements, 2006; Day and 
Urich, 2010; Day, 2011; UNESCO, 2020). 
These natural heritage sites feature their rich 
and unique biodiversity as their outstanding 
universal values, including their scenic karst 
landforms. In the same way, SINP can 
contend to be included in this natural 
heritage list if it has enough data on its 
unique biodiversity, as well as on its 
physical characteristics such as geological 
features and processes. Information on 
biodiversity is crucial for the IUCN, the 
advisory body of the UNESCO World 


VILLANUEVA ЕТ AL. — BIODIVERSITY IN FORESTS OVER LIMESTONE IN PARANAS 121 





Heritage Convention (WHC), to ensure the 
coverage and conservation of the World 
Heritage Sites (Williams, 2011). 

The Assessment and Conservation of 
Forest over Limestone Ecosystem 
Biodiversity in Selected Municipalities of 
Samar Island Philippines (CONserve- 
KAIGANGAN) is a three-year research 
program of UPLB and Samar State 
University (SSU) which aims to assess and 
conserve the biodiversity in the forest over 
limestone ecosystems towards sustainable 
management of Samar Island, Philippines. 
One of the main goals of this program is to 
conduct floral and faunal assessments in two 
municipalities within SINP: Paranas and 
Taft. As a source of valuable biodiversity 
information, this study produced a checklist 
of Paranas flora and fauna, along with other 
existing baseline information about SINP 
that can support its worth as a natural 
treasure that transcends national boundaries. 

Moreover, to qualify as a world natural 
heritage site, SINP should also have 
concrete policies and sustainable management 
strategies for its protection and conservation 
(UNESCO, 1972; Williams, 2011). Its 
administration should be well-represented 
by various stakeholders and site managers 
from different sectors and genders, as 
UNESCO promotes a human-rights based 
approach in managing world heritage 
properties (UNESCO World Heritage 
Committee, 2019). It should include local 
and national government units, peoples’ 
organizations (POs), academic institutions, 
non-government organizations (NGOs), and 
more importantly, the local communities of 
the national park. Aside from providing 
information on biodiversity, the outputs of 
this checklist can also aid the formulation of 
science-based policies and regulations for 
the management of SINP. Through this list, 
localized efforts can also be organized and 


targeted for the conservation of the 
threatened species and sustainable use of the 
economically important species. 

SINP has already begun this action 
through some of its ecotourism initiatives. 
In the SINP Central Headquarters in Brgy. 
Tenani, Paranas, the office has an eco-lodge 
managed Бу the Protected Areas 
Superintendent (PASu). The lodge helps 
monitor the influx of visitors as it 
accommodates interested tourists апа 
explorers. Moreover, the Paranas Eco-trail 
and Birding Site was launched last August 
2019 by the Department of Tourism (DOT), 
DENR, local government units (LGUs), and 
POs (Amazona, 2019). Managed by the 
Tenani Association for Women and 
Development (TAWAD), the community- 
based ecotourism activity serves as a source 
of livelihood for the residents of Paranas 
while promoting the biodiversity of Samar 
kaigangan. This program is also assisted by 
Tour Guides and Boat Operators for River 
Protection and Environmental Development 
Organization (TORPEDO), another PO 
composed of boatmen and river guides. 

To illustrate the outstanding universal 
value of SINP as a nominee of UNESCO 
World Natural Heritage status, on-site 
evidence of the biodiversity of SINP is 
needed. Thus, the baseline data from this 
study is highly significant for this pursuit as 
it globally highlights the protection and 
conservation of the biodiversity and 
landscapes of SINP. This study aims to 
provide new records and a checklist of the 
vascular plants and terrestrial vertebrate 
animals of the forest over limestone eco- 
systems in Paranas, a municipality situated 
in SINP, while highlighting the conservation 
concerns of its threatened species. This 
study also explained the importance of this 
biological assessment for the nomination of 
SINP for the UNESCO World Heritage Site. 
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MATERIALS AND METHODS 


Study area 

The study was conducted in Samar 
Island Natural Park (SINP), a forest reserve 
and a protected area in Samar Island, 
Philippines (Figure 1). SINP covers 37 
municipalities and one city, including the 
municipality of Paranas, Samar. Samar is 
part of the Mindanao Pleistocene Aggregate 
Island Complex (PAIC), which also 
includes the islands of Leyte, Bohol, and 
Mindanao (Ong et al., 2002). Samar Island 
exhibits affinities with these islands in terms 
of its fauna, thus grouped as a single PAIC 
(Heaney, 1986; 1993; Vallejo, 2011). 
Paranas was chosen as the study site in 
SINP. It is a second-class municipality in 
the province of Samar with a human 
population of 30,557 (Philippine Statistics 
Authority, 2019). 
Establishment of the sampling sites for 
floral and faunal inventory 

The fieldwork for the inventory was 
conducted from October 1-5, 2019. The 
sampling sites were in the forest over 
limestone (locally known in Samar Island as 
kaigangan) ecosystems in Paranas, Samar. 

Plots established were based on the 
biophysical characteristics of the area such 
as plant diversity heterogeneity, topographic 
attributes, and the presence of anthropogenic 
disturbances in the area. The quadrat or plot 
technique was used to assess the trees (<1 
m), while the line intercept technique was 
used for understory plant species. Nine 
20х20 meter plots were established in 
Paranas (Fig. 1). Trees within each plot 
were noted and identified. Бог the 
understory species, two line transects per 
plot (a total of 18 transects) were laid within 
the 20x20 meter plots. Each transect had a 
length of five meters with one-meter 
intervals. Voucher specimens were collected 


from the sampled plants in the field and 
were processed deposited at the Plant 
Biodiversity Division Herbarium (PBDH) of 
the University of the Philippines Los Baños 
(UPLB), Laguna for proper identification 
and documentation. Fern Flora of the 
Philippines (Vol 1,2, and 3) were used in 
identifying fern species. These were 
compared with the collections of PBDH and 
from available online resources such as 
"Co's Digital Flora of the Philippines" 
(Pelser et al. 2011) including a recent 
botanical assessment in SINP (Quimio, 
2016). Furthermore, experts from the 
Philippine National Museum were consulted 
to identify the unknown plant specimens. 
For the assessment of animal diversity, 
fieldwork for the vertebrate fauna inventory 
was conducted at three sites: a transect was 
laid in Barangay (Brgy. San Isidro, 
Paranas, while the other two were in Brgy. 
Tenani, Paranas. Various trapping methods 
were employed for the capture of animals 
following the DENR Manual оп 
Biodiversity Assessment and Monitoring 
System for Terrestrial Ecosystems (Cruz et 
al., 2017). All four major land vertebrate 
groups (reptiles, amphibians, birds, and 
mammals) were covered in this inventory. 
Significant features of the specimens were 
noted, and they were photographed to aid in 
their identification. Mist nets were 
strategically set to capture bats from around 
1700-0500 h, for a total of 9 net-nights in 5 
days. Bird observations were made 
whenever possible during the day while 
walking through the established transects to 
set up cage traps and look for reptiles. 
Purposive sampling was employed to 
capture and observe reptiles and amphibians 
from 0700h to 0900h, 1100h to 1300h, and 
1900h to 2100h, for an average observation 
of 5-6 hours per day for 5 days. Lastly, a 
total of 62 trap-nights were set using cage 
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FIGURE 1. Map of sampling plots in Paranas, Samar Island Natural Park (SINP), Philippines. Established 


plots are marked with black circles. 


traps baited with roasted coconut covered in 
peanut butter to capture small non-volant 
mammals. 

Several mist nets and rat traps were set 
near the SINP Headquarters at about 190 
masl on the current ecotourism trail marked 
as the starting point of one of the established 
faunal transects. Anthropogenic disturbances 
were observed such as the presence of a 
plant nursery, with a few occurring coconut 
trees and rattan on the lower portion of the 
trail. Other traps were set on strategic 
locations at higher elevations where there 
were fewer anthropogenic disturbances, 
although traces of past logging were 
observed at the end of the transect at about 
385 masl. Another faunal transect was 
established at 160-350 masl on an older 
ecotourism trail which showed less 


anthropogenic disturbances, but landslides 
were observed near the end of the transect. 
A third faunal transect was established in 
Barangay San Isidro, Paranas, Samar at 210- 
246 masl where a small area cleared for 
planting agricultural crops was observed at 
232 masl. Availability of water was scarce 
for all the transects surveyed. Several 
sinkholes were also present where some 
animals such as bats and rats were observed. 
Secondary data collection 

Published literature, monographs, and 
other checklists regarding biodiversity in 
Samar Island Natural Park (SINP) were also 
reviewed in relation to species occurrence 
and endemicity for both flora and fauna. 
The endemic status of each species was 
verified by consulting available checklists, 
related publications, and online resources. 
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RESULTS AND DISCUSSION 


Floral diversity 

Table 1 shows the list of plants inventoried 
in Paranas, Samar based on field collections 
and published literature. Ninety-three (99) 
plant species representing 63 genera and 44 
families were documented. Among these 
species, 84 were identified at least up to the 
family level, composed of 72 angiosperm, 
eleven pteridophyte, and one lycophyte 
species. The plant families with the most 
species represented were Arecaceae (11 spp.), 
Euphorbiaceae (5 spp.), Diperocarpaceae (5 
spp.), Tectariaceae (4 spp.) Myristicaceae (4 
spp.), Araceae (4 spp.), and Sapotaceae (3 
spp.), Rubiaceae (3 spp.). Several families 
were represented by two species, such as 
Annonaceae, Clusiaceae, Moraceae, Thyme- 
lacaceae, Sapindaceae, Apocynaceae, Acan- 
thaceae, and Stemonuraceae. Nine genera 
were noted to have more than one species 
represented: Calamus, Pinanga, Horsefieldia, 
Alocasia, Hopea, Garcinia,  Kibatalia, 
Gomphandra, and Palaquium. Thirty-eight 
species were identified as Philippine 
endemics, while 18 are native but non- 
endemic species; 15 could not be identified 
to species level (Table 1). The list also 
shows the first record in Paranas, Samar 
Island of Tectaria calcarea (C. Presl) Copel 
(Fig. 2.A)., Artocarpus rubrovenius Warb. 
(Fig. 2.B) and Hancea wenzeliana (Slik) 
S.E.C.Sierra, Kulju & Welzen (Fig. 2.C). T. 
calcarea (C. Presl) Copel is reported to be 
in the islands of Polillo, Bohol, and Leyte 
(Copeland EB, 1960; Pelser et al., 2011- 
onwards). A. rubrovenius has a known 
distribution throughout Luzon, while H. 
wenzeliana is known to be distributed in 
Mindanao, Philippines (Pelser et al., 2011- 
onwards). 

Compared with other studies of forest 
over limestone flora in the Philippines, the 


list shares some similarities in terms of plant 
taxa representation. For instance, in Cebu 
Island, the karst flora is mostly represented 
by Moraceae and Araceae in Mt. Tabunan 
(Cadiz and Buot, 2010), and Sapotaceae and 
Moraceae in Mt. Lantoy (Lillo et al., 
20192). There was also notable similar plant 
family representation of Moraceae, Euphor- 
biaceae, and Clusiaceae in Dinagat Island in 
northeastern Mindanao (Lillo et al., 2019b). 
Meanwhile, at the genus level, Garcinia was 
highly represented in Mt. Tabunan (Cadiz 
and Buot, 2010), and Palaquium in Mt. 
Lantoy (Lillo et al., 20192). 

The forest over limestone flora of 
Paranas, SINP shares similarity with some 
plant taxa in other forests over limestone of 
Southeast Asia. In Malaysia, Gunung Mulu 
National Park has its forests over limestone 
ecosystems dominated by the following 
plants families (in terms of basal area and 
species abundance): Dipterocarpaceae, 
Fabaceae, Euphorbiaceae, Meliaceae and 
Myrtaceae. Some genera in Gunung Mulu 
that also occur in SINP include Shorea and 
Palaquium (Proctor et al., 1983). Meanwhile, 
in Vietnam, the limestone flora in Ben En 
National Park is mostly represented by 
Lauraceae, Fabaceae, Fagaceae, Meliaceae, 
and Sapindaceae (Nguyen, 2015). Based on 
taxa representation of the two forests over 
limestone ecosystems, SINP shares more 
similarities with Gunung Mulu National 
Park than with Ben En National Park. 
Notable plant species 

Among the vascular plant species 
recorded in Paranas, Samar, 39 have a 
conservation status in the International 
Union for Conservation of Nature and 
Natural Resources (IUCN) Red List of 
Threatened Species (2020) and/or DENR 
Administrative Order (ОАО) 2017-11, also 
known as the Updated National List of 
Threatened Philippine Plants and Their 
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TABLE 1. List of vascular plants inventoried in Paranas, Samar Island, Philippines. 


(зрлемио 


=1100) "It 19 295]ә4 


(spiemuo 
-1 107) Ie 19 12$24 


(ѕрлемио 
-1 107) 18 12 12$ э4 


(зрлемио 
-1 107) T? 19 1э$2а 
LOOT “UPd 
зиәшаојәләа Jed 


телем рие] euis 


LOOT Weld 
зиәшаојәләа xtd 


[emey pues] 1eures 


LOOT Weld 
juauido[oAaq Jed 


[emey рие] wues 


LOOT ‘Weld 
зиэшо|элэа Jed 


[emey рие] 1eureg 


(зрлемио 
-1100) T? 19 SPd 
(ѕремио 
110%) TU 19 19$ 24 


eur dsoriuy 
:wyigdojeunmads 





CCCa ODT 


SAINANAATA 


(Hdd) оғт2 84290 
(наяа) 0514 vusqo 
(наяа) 8114 0290 
(Hadd) 0014 29290 
(наяа) LEIL 0990 


(наяа) 6514 20290 





(наяа) #502 20290 
(наяа) 050 20290) 
(наяа) 9714 20290 
(наяа) 2802 
20240 ‘9202 29990) 
(наяа) 804 29290 
(наяа) 1114 29290 
(Hadd) +514 20990 
(наяа) $504 20290 
(Hdd) 8502 
64290 “ISOL 20990 
(наяа) 5202 20290 
(наяа) 5514 20290) 
(Hdd) 9514 20990 


VLVOOISXa 


$32410$ 





L 


L 
L 


TIIT 


TEIE Bnrm 


«LISVH 


эшеи цоцииоо pap1o221 ON 
(vAvsig 
1425) иочеай “(Sojese |) 
Aoqeuiny ‘suey 
(ang р 
uesndy) uerqup (12005) 





SUWILU пошшо? pa3p10231 ON 
meed 
KompueH 
"ds 015020[ү 
HWM 


эциеи пошшо pəp10331 ON 


әшеи цоциио pap10331 ON 


эшеи поцииоэ papiooal ON 


эшеи пошшо pəp10331 ON 


әшец uouitoo pəp10331 ON 
ueSrog ‘пие407 'uejnueT 
"eese "jeunury 


wru uouitoo pap10221 ON 
uvieye 





эши пошшо? p3p10331 ON 
wru цоцииоо pap10221 ON 


OIN 


эшеи пошшо pop102321 ON 
oureu пошшо? pap10221 ON 
013} 03918 эп] /opxn'T 
әшеи цоцииоо рэр103э1 ON 
әшец пошшо? pap10221 ON 


эшеи пошшоо p3p10321 ON 

әшеи иоцииоо p3p10321 ON 
оҳе 

эшеи пошшо? papio2a1 ON 


ЗИУММОИИОЭ 


Joxeg ‘ГА (999g) sidojo4u20 siup[p.) 


"MEN 72 40J09stp snp; ) 


opueulo аврир SHub[D;) 

peynuaprun 

РАНО 

W 07 (qxoy) рр оо шо] 02525 
1809 sisuauiddiyiyd оиәшојршон 

IMOH ULA хә nouos 214922 015220] 

"ds 615020] Е 

‘ds wadig 


noH dug (aum]g) psojuauim] VINOY p 


SPILAA IPEM ошшәбіхора рэцкі 


DIDJJ2JS “dss DjDJJOIS Dut2Ux 


PILAM OPT AX srsuoapums pipjotfsaog 


‘аел COCV) vijpofusipap pippoifsaor 
тергА ^S pupiBumuno poudoac) 


“LOW snyofisuny fò ѕпшороцошогу 
“MO (13w43) sisuojto] 2qooidbuoN. 


(aumyg) sujjigdoaopui snpu201doT 
Suoq “A'S pdapooruosd piavjoa [ 
EuT (115104 `0) nj2ossip 040122 р 


“pedo (82g `2) nanoppo D14012], 

ээца “DW p40sorct]p DIADI2O р 

“TWD 72 (924) vjDu242 540124) 

9100JA `1 25u222n0ut uni[2nsjoq 
шпон (sun) unoquiona штацагиола 


(2905) 5132432 si42]doiuba»() 
"uung smuoflsua ума 

"ds siojdoidup 

‘ds pjjouiip[ag 


TWYN OLILEN3IOS 


эвэвоэту 
эвээвиериеа 


эвээвлу 
эвэовлэ а 


ovaovyoojoisuy 


96228915 


ovoovuouuy 
avaoviney 





2629681221. 
ovooepisdourvuroT 
ovooepuoidoiq 
sveooepuoaidA[ou 


oeo»Pug»o[q 
әвәдвриә 
IVIL 
ovoor|[ourse[os 


ААУ 


вАчЧаорэза 
41039 LNV'Id 


TROPICAL NATURAL HISTORY 21(1), APRIL 2021 


126 





TABLE 1. (Continue) 


LOOT ‘Weld 
1иәшаојәләа Med 
emey рие1$] weg 


(наяа) 1914 20990 


(наяа) ccrz 4590 
LOOT ‘weld 
1иәшӣојәләд же 
телем pue[sp jours 
LOOT ‘Weld 
зиәшаојәләа eg 
телмем puejsp reures 
(Hdd) 9114 2090 


‹наяа) 8604 ©4290 
(наяа) $514 vusqo 
(наяа) єрт 94290 


(наяа) 6602 0990 
(наяа) 1914 81290 
(Hdd) E714 91290 
(наяа) 1714 20990) 
(наяа) 2+12 20990 


(Haad) 8014 20990 
(наяа) с0т2 29290 
(наяа) [514 24990 


(наяа) 5014 84290 


(наяа) ът 94290 


(наяа) $#14 20990 
(наяа) $114 20990 
(ѕрлемио 
110) Te 13 1ә5[ә4 
(5рлемио 
110) Te 19 12$ э4 
6105 “S100. 
X AZ 525242 
0505 `‘ориешәҷ 
pue лорвор\у 
(spit uo 
-1107) 18 12 2ә5]ә4 
6105 `‘ориешәҷ 


pue 1opeiopy 
(наяа) 2012 vusqo 
(наяа) 5514 94290 
0505 ‘ориешәҷ 
pue лорвлору 
(5рлемио 
-1107) Te 19 12924 
SAINTAAATA VIVOOISX3 
$32105 


RRERR RRR RRR RRE DR 


nn 


RR EB RB T 


l 
»LIGVH 


әшви пошшо? pa3p1oo31 ON 
Тед 
(Sesng 
10 ѕтшең) ппа ви ивемет 
(ueqnye L) па eu исеме" 


эти uoururoo pop1o»a1 ON 


9urtu uouiuro2 pap10331 ON 
30510) 
urneg 
108ү /uesiudeq 


Ани 
әшви пошшо? p3p1oo31 ON 


oyosy 
uewise[ny 
Suowsury 

э1эие7 

90811. 


omes ;oAnueg 
цешу 
Sied 


Зиецеду 
эшеи uouruoo pap10221 ON 
эшеи uouroo pap1o221 ON 
диете 
oureu цоцииоо pəp10331 ON 
әшви пошшо? pap10221 ON 
sud 


әшви пошшо? papJo3a1 ON 


(Aere) xrtpriaeg 
SUILU пошшо» pap1o2o31 ON 
ourtu пошшо? pap1o3231 ON 


әшеи пошшоә pap10231 ON 
(vAesig ‘ewm ) 
Bupai-D3upq 'p3upq 
vauvg 
2814086 р /исцебпа 


әэшви пошшо? p3p1o231 ON 
әшеи пошшо Pap10921 ON 
Zowejed 
*(oqouejA) Sovujeg 


TWYN NONINOO 


“LD рлририош vsafisunpy 
рәупиәрип 


“ds рәлоцѕ 
"лхо SISUDSOB2U DALOYS 


ZIMO sisuo4bubs vadoy 


zouonno pupiduiquinsinb pado 
1эка sisuouiddijujd vadoy 

“LO азия) sijppnonoa snytisduory 
[Pry (‘эиээа) pubiSununo viunjinby 
"PILA nns штарир ) 

“LOW (oout[g) оѕошы тову 
uosuqof'S"v"T 

(БИА) шпирщашпа puioIsouuitr) 

‘ds ршо8эЯ 

"brjq (ошт) suoosaqna opiu2024() 
yumg spjaduip snot 

‘QWA SUJANA «палоону 


"poo unoiqo[22 uo4puapooov [o At 

әшпүЯ 0270/8 оцәрыя 

“SIV TIN «0/0219 оёирароруү 

ГЕЛ 

W пам LASIT S (41$) рируа2иам вазивН 
шәл әм 29 NA'A Y CQO 0) 520104057 sIXDJIAT 
"ds шпәріро,) 

шәр 1модәлбэрш шпатро_) 

"ds pranoop] 

"ds piut2407) 

“IDN рафта отоло) 


HPAI X 992г pus saysuadan 

"$42108 29 чеціеѕутс wniofununu wnuki 
$21005) 39 ѕәѕәцәр `7 рирлршрѕ әмәрпәѕа 
ориешәҷ зорезору 102ап48 обирша 

‘999g ирив/а402 рбирша 

20242 DIUDAC) 

ориешәд (999g) nipouuojut oupdso42]oH 


"wey рирщашиа Djon) 


ориеи124 29 IJOpeIOpV SNUDÄDADM SHUDJD,) 
шраләш “dss 1108uJJOZ snutp[p,) 


“e 72 sudisciduics smup[p.) 
TWYN OLILENGIOS 


ovootipvovuy 


эвоэвалезолэата 
oveoovov[ourAQ L 
ovo»uosing 
WIWIN 
avəseunensty 
ovootiuoSog 
WIWIUN 
WIMION 
(эвзоцний87) 


avaoeqey 
әсәри 


эваэвазочайя 
эвээвэце$ 


989281512) 
avaovyuadan, 


SVIIEIULIL|A| 


avaoeplysiQ. 


ATINVA 


dí1031) INV Id 





127 


(S) qnayg 10 (11) Азозваэрий Н) Фән “(L) 2241 
(9100) AI DdVz рив (9102) I Ddd; 15495 





VILLANUEVA ET AL. — BIODIVERSITY IN FORESTS OVER LIMESTONE IN PARANAS 





TABLE 1. (Continue) 


(Hdd) THIL 20290 n uedemey meneg peynueprun 
(наяа) #514 20990 n omde pəynuəprun 
(наяа) 8814 20290 n um poynuopiun 
(Hdd) 6$0/ 20990 n SUIVU пошшо? ON poynuoprun 
(наяа) 5914 20990 п отд орҳпт рәрпиәрип 
(наяа) 8714 20290 АЙ побовиниеа poynuoprun 
l Sv-uv] poynuoprun 
li joey paynuoprun 
L оу poynuoprun 
T Suoquy poynusprun 
(наяа) £114 ©1290 Д [eye A ucmngung pognuoprun 
(HQ8d) 0914 84290 1 eyun poaynuoprun 
(наяа) 9+1 4290 L yous poynuoprun 
(Hd8d) #112 0290 È uvdeysng paynuoprun 
(наяа) 6014 20290 tj weg poynuaprun umouyun 
(=рлемио 
-1 107) IE 12 2ә5]ә4 Ls әшви пошшо papio2a1 ON uvey хәргогарш варивцашог) 
cIOC "VIAL 
эвриэпй 29 JN 02$ Ls әшви uouruoo pap10221 ON. әбришәрү 2 11042 горирилә/ варизуашог) SBdIVANUOWIDIS 
(наяа) z114 9290 Ri Msuog 1122$ (әш) рѕорои 5171254104 эвээвцелуи 
$ эшеи пошшо? papio2a1 ON SƏƏN 2ut/fb wndyrvjsouudr 
(spie uo 
-1100) T? 19 SPd S SUILU uouiuoo pap1o231 ON JOU] Sisuaupsnjng sauup]iqoAIs эвэзефивоу 
(Haad) OTIL eusqo l edediow шәу{ HMOUIUDZ2LU] XINA avamere] 
l SUILU пошшо? p3p10231 ON "ds piyoyrtsy 
(ѕремио 
-1 107) T? 19 Sd 18$ SUILU пошшо? рэрло3эл ON ррирајә] “dss ррирајәј SL2UO]DUISIAT 
(наяа) 6114 20990 l ouuoĝeg /Зиобешеу "ds pajannuoay ovaotiqny 
(наяа) $+0/ 20290 I pnjeqequeH "ds souddsoiq 9voovuoqq 
LOOT ‘Weld 
juouido[oAaq yed 
телем puv[s] wues L SUILU uouruoo рэр1оээ1 ON “Ly vynsagnd ооу 
LOOT ‘Weld 
quourdojaaog Jed 
[emey puv[s] tuus d әшеи џошшоо popio221 ON UOSpOOAN DUDAJ оооу ovoovuAoody 
15220 
(наяа) 6514 9990 1 uoseivsieg SEEN Y ue T (CH. CQA) 2/2/и21255/ рарурируу 
(Hddd) $014 20990 i 5190010809 (D ds шить 
T әшви цоцииоо pap10231 ON unppoauo[a yo шит] oeoovjodes 
(наяа) 8#14 20990 АА uvue-[n T "ds nixuisopy 26226105) 
LOOT ‘Weld 
1uouido[oAa(q Med 
телем puv[s] weg І SUILU пошшо? рэр1оээ1 ON ТРЕЯ 40]0281p DOMO 
LOOT ‘Weld 
quourdojaaog Jed 18и 
тели purjsy ewes L әшеи пошшоо papio221 ON ur rper (рез) умурлмиаира 5н4402020]г) эвээври4е$ 
Ни ах xLISVH TWYN NOIINOO TWYN OIJLEN3IOS ATINVA dí10319 INV 1d 





128 TROPICAL NATURAL HISTORY 21(1), APRIL 2021 





Categories. The plants are listed in Table 2, 
showing their corresponding conservation 
status at global and national levels, 
respectively. 

Shorea negrosensis Foxw. 

Shorea negrosensis is а Philippine 
endemic tree species in Family Diptero- 
carpaceae. This species, together with other 
dipterocarp species, are exploited due to its 
excellent source of wood for lumber 
(Ghazoul, 2016), for general construction, 
veneer, hardboard, cabinet, and furniture 
making (Garcia et al., 2013). It is 
categorized as Least Concern (LC) by the 
IUCN, however, it is listed as Vulnerable 
(VU) in DENR DAO 2017-11. 
Wallaceodendron celebicum Koord. 

This species (Fig. 2.D) is categorized as 
Vulnerable in DENR DAO 2017-11. This 
species is distributed in the Philippines and 
Sulawesi. The wood of this tree is used for 
furniture making in Leyte (Mangaoang and 
Pasa, 2003). 

Artocarpus rubrovenius Warb. 

The species (Fig. 2.B) is endemic to the 
Philippines (Luzon and Mindoro), and is 
listed as Other Threatened Species (OTS) in 
DENR DAO 2017-11. This is the first local 
record of this species from Samar Island. Its 
softwood is used for woodcarving in Ifugao 
(Hayama, 2000). 

Aquilaria cumingiana (Decne.) Ridl. 

Aquilaria cumingiana (Fig. 2.E) is 
known as a source of agarwood, a highly 
prized resin with multiple economic uses 
(Lee and Mohamed, 2016). This species 
distributed in the Philippines and Indonesia 
and is listed as Vulnerable (VU) by the 
IUCN and in DENR DAO 2017-11. 
Gymnostoma rumphianum (Miq.) L.A.S. 
Johnson 

The species is widely distributed in the 
Philippines, Sulawesi, and Moluccas. This 
Casuarinaceae species commonly grows on 


limestone habitat and is used for piles, 
posts, poles, and rafters. It is also used as a 
source of fuelwood (Diem and Dommergues, 
1990). The plant is categorized as Other 
Threatened Species (OTS) in DENR DAO 
2017-11. 
Faunal diversity 

A total of 106 terrestrial vertebrates 
composed of 4 amphibian, 9 reptile, 84 bird, 
and 9 mammal species were recorded during 
the fieldwork (Table 3) with 71 (67%) 
endemic to the Philippines. All four (100%) 
species of amphibians recorded are endemic 
to the Philippines, 3 (75%) of which are 
Mindanao PAIC endemics. Of the 9 reptiles, 
4 (44.44%) are endemic to the country, 3 
(33.33%) of which are endemic to the 
greater Mindanao PAIC. Fifty-six (66.67%) 
of the species of birds are endemic to the 
Philippines, 20 (23.81%) of which are 
endemic to the Mindanao PAIC. Of the 9 
mammals, 6 (66.67%) are endemic to the 
country, 4 (44.44%) are endemic to the 
greater Mindanao faunal region. As there 
are no other published studies of faunal 
diversity in Paranas, most of these represent 
new locality records for the municipality. 

All amphibian species recorded in the 
study site belong to the genus Platymantis. 
These frog species, namely Philippine 
Wrinkled Ground Frog (Platymantis 
corrugatus), Gunther's Wrinkled Ground 
Frog (Platymantis guentheri), and Rabori's 
Forest Frog (Platymantis rabori) were 
documented in Paranas with a suspected 
new locality record of Walter’s limestone 
frog (Platymantis bayani; Fig. 3.A) from the 
site. All forest frogs recorded are highly 
terrestrial (Brown et al. 1997; Siler et al., 
2009). Rabor’s horned tree frog (Platymantis 
rabori) and Walter’s limestone frog 
(Platymantis bayani) are both listed as 
Vulnerable in the Updated National List of 
Threatened Philippine Fauna and Their 
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FIGURE 2. Photos showing some of the limestone flora of Paranas, Samar: A) Tectaria calcarea (C. Presl) 
Copel., B) Artocarpus rubrovenius Warb., С) Hancea wenzeliana (Slik) S.E.C.Sierra, Kulju & Welzen, D) 
Wallaceodendron celebicum Koord., and E) Aquilaria cumingiana (Decne.) Ridl. 


Categories (DENR-DAO 2019-09; Gonzalez Order Squamata. The families Agamidae, 
et al., 2018). Scincidae, and Colubridae are represented 

The 9 reptilian species recorded from the by 2 species each, with the remaining 
study site (Table 3) belong to 6 families in families representing only 1 species each. 
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TABLE 2. Vascular plants in Paranas, Samar Island with available conservation status from IUCN and/or 


DENR DAO 2017-11. 
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TABLE 3. Terrestrial vertebrate fauna recorded from the forest over limestone study sites in Paranas, Samar. 
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The snakes were represented by 3 families, 
namely Colubridae, Lamprophiidae, and 
Pareidae. Most of the species are listed as 
least concern in the IUCN Red List, but a 
large percentage has not yet been evaluated, 
implying that further research is urgently 
needed to be able to conserve and protect 
these valuable animals and the habitat. 

The 84 bird species recorded in the study 
site belong to 43 families under 12 orders. 
The Order Passeriformes is best represented, 
with 49 species belonging to 26 families. 
Some of the avian species observed during 
the fieldwork categorized as Vulnerable in 
the IUCN red list include the Southern 
Rufous Hornbill (Buceros mindanensis ssp. 
semigaleatus; Fig. 3.C) and Steere’s Pitta (Pitta 
steerii ssp. coelestis). Moreover, Amethyst 
Brown-dove (Phapitreron amethystinus) 
and Samar hornbill (Penelopides affinis ssp. 
samarensis) which were also observed 
during the fieldwork are listed as Critically 
Endangered and Endangered in the DENR- 
DAO 2019-09, respectively. 

A total of 4 volant mammal species 
belonging to family Pteropodidae under 
order Chiroptera were recorded in the study 
site. All species are listed in the IUCN Red 
List as Least Concern. Also, 5 non-volant 
mammal species belonging to 3 families 
under 3 orders were recorded. The 
Philippine tarsier (Tarsius syrichta) is 
considered Near Threatened in the IUCN 
Red List and categorized as Other 
Threatened Species in the DENR-DAO 
2019-09. The most represented order for 
non-volant mammals was Rodentia with 3 
species belonging to belonging to Family 
Muridae, but this includes the Oriental 
house rat (Rattus tanezumi), an introduced 
species that is considered an agricultural 
pest and poses a threat to other animals that 
are native in the forests over limestone. 


Notable animal species 
Platymantis bayani Siler, Alcala, Diesmos, 
and Brown 2009 

Walter’s limestone frog (Fig. 3.A) is a 
species of forest frog that is highly 
associated with limestone karst habitats. It is 
known only from Taft on the eastern side of 
Samar (Siler et al., 2009), and this study 
presents a new locality record for the 
species in Paranas on the western part of the 
island. An adult individual was hand- 
captured in Brgy. Tenani on a rocky outcrop 
at 314 meters above sea level (masl), higher 
than its previous known upper elevation 
limit of 140 masl (Siler et al., 2009). Very 
little is known about this species which is 
why it is categorized as Data Deficient in 
the IUCN Red List and Vulnerable under 
the DENR DAO 2019-09. 
Buceros mindanensis semigaleatus 
Tweeddale, 1878 

The southern rufous hornbill (Fig. 3.B) is 
endemic to the Mindanao PAIC, specifically 
Samar, Calicoan, Buad, Biliran, Leyte, 
Bohol, and Panaon (del Hoyo et al., 2020). 
An assemblage of 5 adults and 1 juvenile 
was photographed resting on a yakal tree in 
Brgy. Tenani. It is categorized as 
Vulnerable in the IUCN Red List and 
Endangered under the DENR DAO 2019-09 
as Buceros hydrocorax ssp. semigaleatus. 
Draco ornatus Gray, 1845 

The white-spotted flying lizard (Fig. 3.С) 
is endemic to the Mindanao PAIC, 
specifically the islands of Bohol, Dinagat, 
Leyte, Mindanao, and Samar. An adult 
individual was hand-captured on the trunk 
of a coconut tree in Brgy. San Isidro on the 
same tree as an adult Draco reticulatus. The 
species is known to inhabit coconut 
plantations as well as primary and 
secondary forests (McGuire and Alcala, 
2000). It is categorized as Least Concern in 
the IUCN Red List. 
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FIGURE 3. Photos of some notable forest over limestone fauna of Paranas, Samar: A) Platymantis bayani B) 
Buceros mindanensis semigaleatus, C) Draco ornatus, and D) Cynocephalus volans. Photographs by P.J.S. 


Tolentino (A, B, C) and J.T. Adorador (D). 


Cynocephalus volans Linnaeus, 1758 

The Philippine flying lemur (Fig. 3.D) is 
endemic to the Mindanao PAIC, specifically 
Mindanao, Basilan, Biliran, Dinagat, Leyte, 
Siargao, Bohol, Samar (Heaney et al., 1998) 
and Mariripi (Rickart et al., 1993). An 
individual was sighted during separate 
fieldwork conducted by Mr. Jiro T. 
Adorador in Brgy. Tenani. It is currently 
categorized as Least Concern in the IUCN 
Red List, although Heaney et al. (1998) 
proposed it as Vulnerable due to widespread 
destruction of their habitat. The latest 
assessment by the Philippine Red List 
Committee has delisted the species from the 
DAO 2019-09 due to its stable population 


and wide distribution (Gonzalez et al., 
2018), but it is nonetheless important as one 
of the primary prey items of the Philippine 
eagle (Ibafiez, 2007). 
Tarsius syrichta Linnaeus, 1758 

The Philippine tarsier is endemic to the 
Mindanao PAIC, specifically Bohol, 
Dinagat, Leyte, Mindanao, Samar (Heaney 
et al 1998), Basilan (Lawrence, 1939), 
Biliran and Maripipi (Rickart et al., 1993). 
An individual was sighted in Brgy. San 
Isidro during the evening. It is categorized 
as Near Threatened in the IUCN Red List 
and Other Threatened Species under the 
DENR DAO 2019-09. 
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CONCLUSIONS AND 
RECOMMENDATIONS 


This study revealed the diversity and 
uniqueness of forests over limestone 
ecosystem biodiversity in Paranas, Samar 
Island. Threatened species and their uses 
were also noted in this checklist to highlight 
the need for the conservation of these 
species. Thus, it is essential to mainstream 
this information to the localities in Paranas 
and SINP through Communication, 
Education, and Public Awareness (CEPA). 
Since there are many unidentified plant 
species, due to the lack of reproductive parts 
collected from Paranas, it is recommended 
to secure high-quality photographs of these 
plants in future studies. These diagnostic 
and scientific quality photographs in turn 
will be deposited in public databases to 
allow information sharing among botanical 
experts as well as employ citizen science in 
possibly identifying these unknown species. 
The current ecotourism initiatives in Paranas 
can also serve as an avenue in promoting 
this information to the public. Furthermore, 
more than gaining international support for 
conservation and protection, the inclusion of 
SINP in the UNESCO World Heritage List 
can also highlight the biodiversity and 
aesthetic values of the Philippine karst 
landscapes on a global stage. Thus, future 
studies on karst biodiversity, especially in 
the other administrative municipalities 
within SINP, are recommended. 

To further support and strengthen its 
nomination for the UNESCO World Natural 
Heritage Site, further monitoring and 
biodiversity assessments should be conducted. 
Additionally, assessments should Бе 
conducted on the physical attributes 
(geology and landforms) of Samar’s karst 
landscapes and ecosystem services provided 
by the forests over limestone. 
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